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" Grate for closing a d rain or similar" _ 
The present invention concerns a grate that makes it possible to close 
drains, for example. 

A grate is known that is intended to be mounted in a frame for closing 
a hole in a road and comprising interlaced grids, two external grids at the 
end of the grate being elastically deformable with respect to the other grids 
so that the grate can be fixed elastically in the frame. Each end grid is 
attached tightly to the grate by its two ends, between which a pin is attached 
that can be hooked into a notch arranged in the frame. 

To take the grate out of its frame, a tool such as a crowbar is 
introduced between the frame and one of the end grids, which deforms in 
the direction of an adjacent grid in such a way as to move the pin out of its 
notch. 

This known grate has the disadvantage that the tool necessary for 
extracting the grate involves a risk of damaging this elastically deformable 
end grid since this tool acts directly on this grid. In addition, the locking pin 
of each extemal elastically deformable grid is visible from the outside in the 
installed position of the grate in its frame, which makes it possible for 
people with bad intentions to know immediately the means for locking the 
grate in its frame and to open the grate fraudulently. Finally, during the 
manufacturing process at the foundry for such grates, when they are loose 
together into tiie recovery vat, they can bump against each other with the 
risk of damaging, in particular, the locking pins present on the extemal 
elastically deformable grids. 

The present invention has the goal of eliminating the disadvantages 
above of the known grates. 
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For this reason, the invention suggests a grate that is intended to be 
mounted in a frame for closing a drain or similar and comprising interlaced 
grids, at least one of the grids of the grate being elastically deformable with 
respect to the other grids and comprising a pin that can be locked to the 
frame, so that the grate will be fixed elastically in the frame, and which is 
characterized in that the elastically deformable grid is an internal grid of the 
grate and has one free end comprising the locking pin that can be locked to 
the frame, so that the grate will be fastened elastically in the frame and that 
is characterized in that the deformable elastic grid is an internal grid of the 
grate and has a free end comprising the locking pin that is located below an 
exterior solid edge of the gate extending transversally to the deformable 
elastic grid in such a way that the pin will be a protected part, on one hand, 
and on the other, practically invisible from the outside in the mounted 
position in the frame. 

Preferably the grate comprises a second elastically deformable 
internal grid having at its free end a pin for locking to the frame that is 
located below a solid exterior edge of the grate, opposite the solid exterior 
edge for protection of the pin of the first internal grid and extending 
transversally to the second elastically deformable grid, in such a way as to 
allow the grate to be fixed elastically in the frame, independently of their 
relative orientations. 

The grate comprises a sheet made up in a general manner of parallel 
grids comprising the two elastically deformable internal grids and of 
transverse grids and each locking pin is an extension of the corresponding 
intemal grid and offset toward the bottom relative to the extemal surface of 
this grid so that it can be arranged under the corresponding solid extemal 
edge of the grate and of which the extemal surface is in the same plane as 
that of the intemal grid. 
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Each locking pin engages elastically with force in a part with the 
shape of a locking hook attached to the con-esponding internal face of the 
lateral wall of the frame, and located close to one comer of this frame. 

Each locking pin comprises a curved guiding ramp elongated with a 
free end with rounded pin engaging into the part with the shape of a locking 
hook at the free end that is also rounded, making it possible to elastically 
imlock the pin from the part with the shape of a hook at the time of removal 
of the grate from the frame to maintain its open position. 

The grate can be removed from the frame by one side or its opposite 
side by introduction of a tool, such as a crowbar, in the space existing 
between the frame and the external grid of the grate adjacent to the internal 
elastically deformable grid and exercising on the external grid a lifting and 
unlocking force on the grate. 

The grate comprises four support feet located at the four comers of 
the grate, respectively, that are each maintained in contact on a seating 
surface located in one comer of the frame by the locking force exercised by 
the two parts with the shape of a hook on the two locking pins. 

Once unlocked on one side or the other, the grate can pivot around its 
opposite side relative to the frame in order to be held in the frame at an 
angular open position of around 120^. 

Advantageously, the grate is held in the frame in its open position by 
two of its support feet located on one side and blocked in contact with the 
two upright walls of the frame, respectively, of which one is made up by 
one of the parts with the shape of a locking hook. 

The grate can be removed directly and completely from the frame 
after unlocking one of the two locking pins. 
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The locking pins are diagonally opposed. 

The parallel and transverse grids of the grate define, on one side of 
same, parallel openings for passage of flowing water and on the other side 
transverse openings for passage of flowing water and the grate is fastened in 
the fi-ame in such a way that the parallel openings will be arranged on the 
sidewalk side and the transverse openings will be arranged on the roadway 
side, independently of the fastening direction of the fi^me in the roadway. 

The invention will be better understood and other goals, 
characteristics, details and advantages of same will appear more clearly in 
the course of the explanatory description that will be given in reference to 
the attached schematic drawings, given solely by way of example, that 
illustrates an embodiment of the invention, in which: 

- Figure 1 is a perspective view of the grate of the invention in its 
position fastened in its firame; 

- Figure 2 is a perspective view similar to the one in Figure 1 and 
showing the lifting of one side of the grate from its frame using an assembly 
tool; 

- Figure 3 is a perspective view representing the grate in a position 
with one side opened; 

- Figure 4 is a perspective view representing the grate in the open 
position of the side of the frame opposite the one in Figure 3; 

- Figure 5 is an enlarged perspective view along arrow V in Figure 3; 

- Figure 6 is an enlarged perspective view along arrow VI in Figure 4; 

- Figure 7 is a partially cutaway and enlarged view along arrow VII in 
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Figure 1 showing the grate in locked position in its frame; and 

- Figure 8 is a view similar to Figure 7 and represents a locking pin in 
position before it is hooked into its corresponding locking hook when the 
grate is simply placed on the frame. 

With reference to the figures, grate 1 according to the invention 
essentially comprises a sheet of parallel grids 2 coming from the foundry 
with parallel transverse grids 3, grids 2 and 3 defining between them 
parallel openings 4 located on one side of the grate, parallel transverse 
openings 5 located on the opposite side of the grate and intermediate 
parallel transverse openings 6 located essentially in the center of this grate. 
The openings 4 to 6 make it possible to evacuate the flowing waters. 

Grate 1 is fastened elastically in a frame 7, in the present case with a 
rectangular shape, connected to a roadway (not shown) to close a drain, it 
naturally being understood that it could be used to close a manhole in the 
roadway. 

According to the invention, the grate 1 comprises two intemal grids 2 
that are elastically deformable with respect to the other grids 2 and making 
possible immobile fastening of the grate in the frame 7. 

The two elastically deformable grids 2 are located opposite each 
other, being adjacent to two external end grids 2, respectively, located close 
to the walls making up the length of the frame 7 when the grate 1 is fastened 
in the latter. 

The two elastically deformable grids 2 are connected at each of tiieir 
ends of a transverse grid 3 and have, on their respective opposite free ends, 
two pins 8 that can be locked to the frame 7, as will be seen later and which 



s - EV655781489US 

WO 2004/015213 PCT/FR2003/002391 

6 

are pointed in opposite directions to each other in the direction parallel to 
the length of the frame in such a way as to be essentially diagonally 
opposed. 

Each locking pin 8 is located in an extension of the corresponding 
internal grid 2 and is offset toward the bottom, relative to the extemal 
surface of this grid, in order to be arranged under the corresponding solid 
extemal edge 9 of the grate 1, and of which the extemal surface is located in 
the same plane as that of the intemal grid 2. The two solid extemal edges 9 
of the grate start from two diagonally opposed comers, respectively, of the 
grate and extend parallel in opposite directions over a determined distance 
from one side of the grate, each of these solid edges 9 being intended to 
meet across from the part of the longitudinal wall of the frame 7 when the 
grate is fastened in it. Each locking pin 8, being engaged under the solid 
extemal edge 9 of the grate, and extending along a length that is essentially 
equal to the length of this edge, is thus protected against shocks when the 
grates are manufactured in the foundry. In fact, since each locking pin 8 is 
located immediately below its solid extemal edge 9 and is thus protected 
from the outside when the grates are arranged loosely in a recovery vat after 
manufacturing, the locking pins do not have to be subjected to shocks when 
the grates bump into each other, Li fact, when the grate 1 is fastened in the 
frame 7, each locking pin 8 is not simply protected from the outside by the 
edge 9, but is also practically invisible from the outside, thus making access 
to the locking pin more difi&cult for persons with bad intentions. 

Each locking pin 8 can forcefully engage elastically in a part with the 
shape of a locking hook 10 that is attached to the intemal face of the 
longitudinal wall of the frame 7 and located close to one comer of the 
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frame, the two parts with the shape of a hook 10 naturally being located in 
the areas of the two diagonally opposed comers of this frame. Each part 
with the shape of a hook 10 extends essentially perpendicularly from a 
seating surface 11, which itself is perpendicular to the longitudinal wall of 
the frame 7. 

As can be seen better from Figures 7 and 8, each locking pin 8 which 
extends approximately perpendicular below its external solid edge 9, 
comprises a curved ramp 8a that ensures the guiding of the pin 8 on the 
rounded upper edge 10a of the part with the shape of a locking hook 10 and 
a free upper end with the shape of a rounded jaw 8b intended to be 
forcefiiUy engaged by locking in the part with the shape of a hook 10 as 
shown in Figure 7. Figure 8 shows the position of each locking pin 8 when 
the grate 1 is simply placed in the frame 7 before exercising the downward 
force on the grate that makes it possible for the locking pins to be fastened 
into their respective locking hooks 10. Figure 8 thus shows that the jaw 8b 
of each locking pin 8 is in contact with the upper rounded end edge 10a of 
the part with the shape of a locking hook 10. In addition, the rounded parts 
of the jaw 8b of pin 8 and the end 10a of the part with the shape of a hook 
10 cooperate in such a way as to facilitate the unlocking of the pin 8 from 
the part 10 at the time of forcefiil lifting of the corresponding end of the 
grate with the use of an assembly tool, such as a crowbar 12. 

The grate 1 also comprises four support feet 13 located in the four 
comers of the grate, respectively, and which come to rest, respectively, on 
the four seating surfaces 1 1 located at each comer of the frame 7 when the 
grate is fastened in this frame. The two parts with the shape of a locking 
hook 10 respectively exercise a force on the two locking pins 8 that keeps 
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the support feet 13 in contact with the seating surfaces 1 1 . 

The grate also comprises four other support feet 14 attached to the 
ends of two transverse plates 15 extending perpendicularly below the upper 
surface of the grate 1 at the level of each parallel internal grid 2 adjacent to 
the corresponding elastically deformable internal grid 2. In locked position 
of the grate 1 in the frame 7, the four support feet 14 are maintained in 
contact, by locking means 8 and 10, respectively on four seating surfaces 16 
as an extension of the seating surfaces 1 1 but at a level relatively lower than 
the latter. The feet 14 and the reinforcement plates 15 make it possible to 
prevent any deflection or deformation of the grate when heavy vehicles pass 
over it. In addition, each locking pin 8 is again better protected at the time 
when the grate is manufactured, because of the fact that it is located 
between two support feet 13 and 14 that project more below the grate than 
the pin. 

The installation of the grate and its removal from the frame 7 will 
now be explained. 

Once the frame 7 is put in place and fastened on a roadway, for 
example, all that is necessary is to position the grate 1 straight on the frame 
7. 

The locking pins 8 will then come into contact, respectively, on the 
upper ends of the parts with the shape of a locking hook 10 as shown in 
Figure 8 and, due to the effect of a force exercised on at least one of the 
ends of the grate, the locking pins 8 are forcefrilly introduced elastically into 
their respective hooks 10. Figure 7 also shows, in broken lines, the elastic 
deformation to which each grid 2 is subjected at the time of forcefiil 
engagement of the pin 8 in its locking hook 10. The elastic deformation of 
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each internal grid 2 is made possible due to the fact that the grate is made of 
cast spheroidal graphite. 

To remove the grate 1 from its frame 7, it is only necessary to 
introduce the tool 12 into the space existing between the frame 7 and one of 
ttie parallel end grids 2 to lift the corresponding side of grate 1, as shown in 
Figure 2, and forcefully unlock the pin 8 from its locking hook 10. In that 
way, the grate 1 can be lifted manually by grasping the external grid 2 and it 
can pivot with respect to the frame 7 with its opposite side until it is brought 
into its open position shown in Figure 3 in which it is maintained, at an 
angular open position of around 120"^, relative to the frame 7, by the two 
feet 13 located on the pivoting side of the grate and of which the free ends 
are braced in contact, on one hand, on the part with the shape of a hook 10 
and on the other, on an upright wall 17 attached to the longitudinal wall of 
the frame 7 opposite the frame 10 and extending perpendicularly above the 
corresponding seating surface 1 1. In that way, the grate 1 is blocked in its 
open position by being in contact, with its corresponding side, on the two 
opposite seating surfaces 1 1 . In its open position, the grate 1 can be released 
from this position and pulled out completely by lifting it from its frame 7. It 
is also possible to disengage the grate 1 totally and directly from the frame 7 
at the time of unlocking one of the pins from its locking hook 10. 

As can be seen from the preceding, the grate 1 can invariably be 
extracted from one side or the other using tool 12 to unlock the 
corresponding pin 8 from its locking hook 10 and pivoting the grate on its 
opposite side to open in the direction shown in Figure 3 or to open in the 
other direction shown in Figure 4. It is obvious that when the grate is 
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unlocked on one side, the lifting of this side of grate 1 allows an automatic 
disengagement of the other locking pin from its associated locking hook 10. 

In addition, the direction of installation of the grate 1 relative to the 
frame 7 can be carried out independently of their relative orientations. Thus 
if the frame 7 is not normally fastened in the roadway according to a 
specific orientation, the grate 1 can nevertheless be fastened in it, due to the 
specific arrangement of the locking means 8, 10. Li a case where the grate 1 
whose parallel openings 4 have to be arranged on the sidewalk side, 
independently of the direction of installation of the frame 7 in the roadway, 
the grate 1 could always be fastened in it in such a way that the openings 4 
would effectively be located on the sidewalk side, the openings 5 being 
located on the roadway side. Thus the frame 7 can be arranged without any 
specific restriction. Li the same way, if the frame 7 is arranged in the 
roadway with specific orientation instmctions, the grate can be fastened in 
one direction or other in this frame, if such a grate is of a type comprising 
parallel and transverse grids defining regular openings oriented in the same 
direction. 

In contrast to the known giates, the removal of the grate from its 
frame is carried out using a tool that does not act directly on the elastically 
deformable grid, but on the rigid external end grid adjacent to the elastically 
deformable internal grid, which completely eliminates any risk of damage to 
the latter. 



